This study was to evaluate the effect of plant media variation, time of fertilization, and combination of both on the growth of orchid plant Dendrobium sylvanum Rchb. f. in acclimatization phase. This study was designed using 6x4 factorial experimentation. The first factor was the variation of plant media: charcoals, coconut husk, bagasse, mixing of charcoal and coconut husk, combination of charcoal and bagasse, combination of coconut husk and bagasse. The second factor was fertilization time: no fertilization, 7 day-fertilization, 14 day-fertilization, and 20 day-fertilization for three months. The data were analysed by using Two Way MANOVA (α = 5%) and Duncan test. Based on the results, there were differences between media variation and fertilization time on the increase of leaf length and width, stem diameter, and root length of Dendrobium orchid in acclimatization phase. Combination of bagasse and coconut husk media showed the best result on media treatment. The best of fertilization time was 14 days. Moreover, the best of interaction between media and fertilization time showed by the combination of bagasse and coconut husk with 14 days-fertilization.
INTRODUCTION
Orchid is the most attractive ornamental plant because it has a variety of shapes and colours, distinctive flavour, and it is quite durable in room condition. Nowadays, orchids often used as decorative flowers and potted plants that have become a flower industry in the world (Mirani et al., 2017) . One of Orchid species that has top selling price and quite popular is Dendrobium sylvanum Rchb. f (Iswanto, 2001) .
Orchid can't uptake nutrient significantly from root so foliar nutrient application is very widespread practice in orchid cultivation (Monda et al., 2014) . Dendrobium orchid has very low growth rate.
This requires appropriate strategy on the distribution of fertilizer concentration to give real effect on its growth rate. Fertilizer is used to increase the growth of potted Dendrobium because it contains nutrients needed for orchids.
Orchid plant propagation is conducted using in vitro tissue culture. Tissue culture has several stages such as acclimatization phase in which in vitro plantlets adjust from heterotrophic environment to ex vitro environment or autotrophic environment. Acclimatization is the final and decisive stage of in vitro propagation. Acclimatization phase is a critical period in orchid micro-propagation, because there are high percentages of damaged and lost plants whenever they are transferred to ex vitro condition (Deb and Imchen 2010) . In vitro plantlets are very sensitive to evapotranspiration. Mold and bacteria attack, as well as excessive light intensity, can affect the vegetative growth. Vegetative growth of Dendrobium orchid during acclimatization influenced by environmental conditions such as light, temperature, humidity, and other factors such as the range of media and fertilization intensity.
Appropriate media selection with low septicity, high aeration, suitable permeability, and acidity level are required to ensure initial and autotrophic growth condition. The media is also required to maintain a long-term condition with no reduction in quality to avoid compaction and lack of aeration and permeability (Diaz et al., 2010) . The substrate is a solid and porous material, synthetic or natural, combined or uncombined, which allows plants to grow well under controlled environmental conditions (Abad, 1989) .
This study aimed to get the optimum growing media and the suitable fertilization time for the growth of Dendrobium sylvanum Rchb. f. on acclimatization phase.
MATERIALS AND METHODS

Experimental Design
This experiment was conducted from February until May 2016 in Green House of DD'Orchid Nursery, Areng-Areng Village, Batu, East Java, Indonesia. Materials used in this study were orchid plantlets, which has been obtained from the cultivation of orchid propagation in DD'Orchid Nursery (all of them were using plantlets which had the same number of leaf); pieces of shell charcoal (approximately 2 cm), coconut husk, mineral water, bagasse from sugar factory in Kediri, and 2 g/L of Gandasil fertilizer (volume of spraying = 10 mL per plant).
The experiment was laid out in Factorial Design with 6x4 treatments was replicated three times. The first factor was growing media which consisted of six media i.e. charcoal media (M), coconut husk media (M2), bagasse (M3), combination of charcoal and coconut husk (M4), combination of charcoal and bagasse (M5), and combination of bagasse and coconut husk (M6), and the second factor consisted of four fertilizer treatments, i.e., without fertilization (P0), 1x7 days fertilization (P1), 1x14 days fertilization (P2) and 1x20 days fertilization (P3) for 3 months.
Preparation and planting
A month before planting period, bottles filled with orchid seeds were transferred from DD Orchid Nursery to the greenhouse. They were removed from the bottles using a hook and put into a basin filled with sterile water to separate and remove the media from their roots. After that, they were drained onto dry newspaper. After being dried, 72 seeds were selected that had two homogeneous features. The seeds were grown individually into a single pot sized 5 cm wide and 6 cm high with growing media according to the treatments. Treatment media were put into each pot as much as 1/3 part of the bottom of the pot.
Cultivation
Orchid plants needed to be watered once a day in the morning at 6 -7 a.m. using a sprayer to moist growing media. 2 g/L of Gandasil was used as fertilizer. The technique was to apply fertilizer directly to the leaves using spray with suitable fertilization time according to the treatments.
Data retrieval
Data taken from the growth of stem diameter (cm), leaves length and width (cm) and root length (cm). Measurements were made after three month-planting. The number of leaves was calculated from the leaves at the bottom to the top of the stem.
Data analysis
The data normality was tested using Kolmogorov Smirnov test and homogeneity was tested using the Levene test. Furthermore, the data were analysed using two-way MANOVA with a significance level of 0.05. If the data were significantly different, then analysis will be continued using Duncan DMRT test to compare each treatment.
RESULTS AND DISCUSSION
Statistical analysis showed the difference of Dendrobium plant growth on several media as well as the effect of fertilization time. The plant growth can be seen in several media and treatments using variation of fertilization time (there is include the size of stem diameter, leaf length, leaf width, and root length). Table 1 showed that charcoal media produced the lowest root length, leaf width, leaf length, and stem diameter among to others. On the contrary, combination media of bagasse and coconut husk increased the size of root length, leaf width, leaf length, and stem diameter. The increase in stem diameter was 0.19 ± 0.07 cm, different from other growing media treatment. This is due to the charcoal media has a hard texture which made it could not penetrate for the roots. Thus, orchid growth was obstructed and couldn't stand in an upright position, charcoal media also has poor nutrients (Supari, 1999) .
Effect of growing media on orchid growth
Coconut husk media was good enough to influence root length growth, in which the root length was longer than that of bagasse media or media using a combination of charcoal and bagasse. However, the size was still lower than treatment using media combination of bagasse and coconut husk (Table 1) , whereas the size of stem diameter was bigger than that of charcoal media, bagasse media or combination of charcoal and bagasse media with average value 0.32 ± 0.11 cm. The value was not significantly different from a combination of coconut husk and bagasse media. While the increase in leaf length in media coconut husk + bagasse was higher than using in media charcoal media. But it was not significantly different from the increase of leaf length in bagasse media or combination of charcoal media with bagasse. The increase in leaf width was higher and significantly different from charcoal media. This was caused by the capacity of water storage of coconut husk was very good, and it contained essential elements such as N, P, K compared to charcoal media (Toharisman, 1991) .
Treatment using a combination of charcoal and coconut husk media on root growth was higher than that of charcoal media. However, the growth of stem diameter was lower than that of the fibrous husk coconut media and combination of charcoal and coconut husk media, the value was 0.22 ± 0.09 cm, whereas the growth of leaf length was not significantly different from that of charcoal media (Table 1 ). The growth of leaf width was significantly different from charcoal media and others, 0.11 ± 0.05 cm. Media using a mixing of charcoal and coconut husk had advantages and disadvantages such as low water storage capacity on charcoal media and low nutrients in coconut husk (Ismail, 1987) . From Suradinata et al. (2012) study showed that treatment using a combination of coconut husk and charcoal (1: 1) with 2L-1 Gavaota fertilizer has the best growth. Combination of coconut husk and bagasse media showed the optimal growth (stem diameter, leaf length, leaf width, and root length) and was significantly different from other growing media. This media combination has met the criteria of growing media needed for orchid plants to grow optimal because this media had good aeration and drainage. Thus, the water storage was very good and rich in nutrients (Novian, 2002) . Factors that affected plant growth were water, light as well as air temperature and optimal air humidity, if all of those factors were met then plant growth will accelerate through cell division and elongation (Sitompul & Guritno, 1995) .
Effect of fertilization on orchid growth
Effect of fertilization on acclimatization of orchid in different growing media showed on Table  2 . The fertilizer used in these treatments was Gandasil which contains N nutrient (20%), P (15%), K (15%) and additional micro elements Mg, Mn, B, Cu, Co, and Zn (Iswanto, 2002) . Plant-feeding was done in the morning because orchids belong to the CAM group (Crassulacean Acid Metabolism) , the stomata open at night and close during the day. CAM uses the mechanism to bind carbon dioxide at night when stomata open, at the same time water and nutrients also enter exceed stomata. Thus, CAM plants can photosynthesize without losing a large amount of water due to stomatal transpiration (Salisbury & Ross, 1992) .
Treatment using fertilizer for 1 x 7 days showed no significant difference in growth (stem diameter, leaf with and length, and root length) compared to that with 1 x 20 day-fertilization time. The optimum growth was shown from treatment P2 which used 1 x 14 day-fertilization. This treatment displayed significant difference to the other three treatments (Table 2 ). This happened because orchid plants absorbed nutrients in growing media and distributed the nutrients through the leaves. Nutrients were given through the leaves by spraying fertilizer directly through the leaves to allow the leaves to grow and develop (Sutedjo, 1999) .
In treatment P2 (1x14 day-fertilization time), there was an increase in root length compared to the other treatments which recorded 2.12 ± 0.09 cm based on the Duncan test. Stem diameter, leaf length, leaf width, were significantly different from treatment P0, P1, and P3. This was caused by the nutrient capacity applied to the plants was quite sufficient therefore photosynthesis process can run well. This affected plant growth. Foliar spray fertilizer which applied periodically and evenly can result better in plant growth rather than being applied in one spot at once (Novian, 2002) .
The root growth in P3 (1x20 day-fertilization) was lower than compared to treatment P2 (1x14 day-fertilization) and P1 (1x7 day-fertilization). Duncan test showed the growth only 0.99 ± 0.50 cm as seen in Table 2 . Stem diameter, leaf length, and width were not significantly different from other treatments. It could be seen in treatment P3 which used 1x20 day-fertilization time. This result might be caused by fewer nutrients available so the growth couldn't be as optimum as in treatment P2 with 1x14 day-fertilization time.
Effect of interaction between growing media and fertilization intensity on orchid growth
For survival, orchids need more nutrients than those that are provided by growth media. Orchids also need fertilization to apply through the leaves. The fertilizer applied directly through the plant's leaves by spraying or watering them. The fertilizer would be absorbed through stomata by diffusion and would subsequently enter chloroplast cells through guard cells, mesophyll cells, and bundle sheath and would play a role in photosynthesis (Salisbury & Ross, 1992) .
The media variation with the intensity of fertilization was expected to give maximum growth result on the growth of orchid plants in the acclimatization phase. Duncan test showed that the interaction between media with the highest value of fertilization on root length was significantly different from other treatments. The result of treatment P6*P2 (combination of coconut husk + bagasse media with intensity 1x14 day-fertilization) showed 3.42 ± 0.01 cm which can be seen in Table 3 . Treatment with the highest value of stem diameter showed no a significant difference to treatments M3*P2; M6*P2, and M2*P2. These results can be seen in Table 3 . Whereas, treatment with the highest growth value in leaf length and width showed significant difference to other treatments. The highest value in leaf length and width was shown from treatment M6*P2 (combination of coconut husk + bagasse media with the intensity of 1x14 day-fertilization), the leaf length was 0.63 ± 0.03 cm, and leaf width was 0.35 ± 0.03 cm.
Optimal growth was probably due to the suitability between media structures, spraying intervals, and good fertilization. It was also caused by an environmental condition (humidity and sunlight). According to Gunawan (1998) , orchid plants can adapt to any media; the most important thing is adequate watering and fertilization for each species. In the area with a high intensity of rain and humidity, media which can store water is not recommended because the media would always wet and cause decomposition on roots, but the orchid plant could be maintained according to the condition and the surrounding environment.
Treatment M6*P2 (combination of coconut husk and bagasse media with intensity 1x14 dayfertilization) has optimal growth. The cause of that has been explained on the influence of media and the effect of fertilization intensity. This result was in accordance with Suradinata et al. (2012) , which stated that treatment using a combination of coconut husk and charcoal media with 1: 1 ratio and the application of 2L-1 Gaviota fertilizer showed the best effect on plant height, leaf width, and Dendrobium sp. buds at several observations. Combination and interaction of the media, as well as the intensity of fertilization, could accelerate the growth of orchid plants, particularly in acclimatization phase due to the environmental factors such as humidity, light, water, and temperature. Nutrient contents present in the media supported by appropriate fertilization intensity would also accelerate the growth of orchid plants in the acclimatization phase.
This result corresponded to Tisdale et al. (1990) which stated nitrogen is the macronutrient that is needed by plants. Orchid plant could grow well if exposed to the low intensity of sunlight (25-50% °C), it prefers a rather dry environment with the best air temperature 21°C-25°C during the day and night 18°C-21°C, humidity 60-80% and sufficient watering (Toharisman, 1991) . This study was conducted during the rainy season, so the expected condition was achieved.
CONCLUSION
Growing media affect the growth of Dendrobium sylvanum Rchb. f. Treatment using combination media of coconut husk and bagasse was the best media to use for Dendrobium sylvanum Rchb. f. Optimal fertilization on Dendrobium sylvanum Rchb. f was 1x14 days-fertilization time. The interaction between growing media (coconut husk + bagasse) and 1x14 days-fertilization time can accelerate the highest growth.
